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GROUND WATER MODELING
Base Case Model Runs

were not met. Alternative water supply/demand modeling scenarios were developed
to examine how well they might reduce the extent nfthupgnhhmm

All three flow models use the U.8. Geologic Survey “Modular Three-Dimensional
Finite-Difference Ground-Water Flow" (MODFLOW) code. The Collier and
models were previously developed by the SFWMD and the Lee model was
%nmuﬂhﬂuﬂdﬂmthmlﬁﬂuuntjhﬁmd‘ﬁ’ntﬂrﬂupﬂrﬂ Y

e models simulate ground water flow and associated water levels within
the Surficial, lower Tamiami, S8andstone, and mid-Ha aquifers for any given
set of well withdrawals, canal configurations and precipitation.
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1990
wmwuﬂnmmmwhmmmﬂm
:hltmpu-mﬂ.ud mmﬁwm%ﬂmmﬂm $
m level on estima pop‘u.lihlm acreage -
actually be irrigated in 2010.

le based on tion in current and anticipated crop
Elaul,lmgvum on plans, and short-term management decisions made by
growers.

Permitted acreage may run far ahead of the actual acreage in an area
mem.mﬂmmmm

acreage an acreage is somewhat smaller in areas experiencing slower growth
in tuu.mnhulﬂﬂuuga. Because the 1990 tbnddnmmdlm

greater than the actual 1 .t'lumhd' 2010 demand level is
!Ti:hrthlnthmﬂﬂpuﬁiﬂtddmmd -

ﬂmi.rrlnﬂm demands nrladm-:l:h rainfall mﬂi_té::;ﬂhmﬂ on
irrigation requirements as defined modified Blaney e method
m&m Permit Information ual, Volume II1 (SFWMD, 1898).
Puhll:nhrmpp]rnnﬂdnmﬂhulfmmbdnmnnﬂ.nﬂﬂm:mtﬂyhﬂl
based on historic monthly distribution patterns.

chronie - under average rai mﬂLﬂm v?ﬂm lems
e sy oy s R o b g i g e g

nlnfllltr:gt is called a 1-in-10
“Base case™ model runs were simulated both the 1990 permitted demand

level (1990 base case) and the 2010 proj demand level (2010 base case).

for the 2010 base case represent what was to occur in the
future without any additional water u::ﬂlﬂ:;pl-nningmd tion. The 2010 base
casé model runs assumed future users would obtain their water from the
mmﬂmn users. It also assumed that water users would
utilize the same aquifers for both their current and future
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met (e ssed in acres) was used to compare how well various model runs met the
wetland protection criterion.

The seawater intrusion and general aquifer protection eriteria ify minimum
water levels for model cells. Model run results were checked furnmm with
these criteria by directly com the water levels from each model run with the
criteria levels. The model cells in which criterion levels had not been met were
identified. Additionally, the number of months during a model run in which a
criterion level had not met within each model cell was observed and assigned to
each cell as a weighting factor. The weighting factors from each model run were
summed and then used as a relative index for comparing how well the various model
runs had met the seawater intrusion and general aquifer protection criteria.
Dimensionally, this relative index maj:‘lv:: uﬂaund in units of “cell months.” For
example, a mode] run in which water levels | below a criterion level in one model
cell for two months was rted to have a relative index of two cell months. A model
run in which water levels tell below eriterion levels in two model eells for two months
in unti:el] and three months in the other cell would have a relative index of five cell
mon

Alternative Modeling Scenarios

In addition to the base case model runs, several alternative water /demand
modeling scenarios were simulated using the 2010 projected demand level. These
alternative modeling scenarios were evaluated for their effectiveness in meeting the
resource ion criteria in the same way as the base case model runs. The results
from ea nlhrmﬁumnduﬁn_gmaﬂuwm:nmgﬁtnthamh:&nmth&hua
case model run at the 2010 projected demand level. The effectiveness of each scenario
compared to the base case was expressed as a percentage reduction in the total area
nutmaemtheweﬂnndprmmmﬁmnrunmh reduction in the
relative i :fmtheuuwnminhuﬁmmﬂgmﬂnquifarmaﬁonmuﬂa. For
example, the total area where wetlands had not met the wetland ion eriterion
for each alternative modeling scenaric was compared to the wetland problem
area for the base case model run at the 2010 projected demand level. The result was
mmdmawmhmmmmﬂmmnmhm
base cage model run.

Scenario 1 - Evaluate reduction of public water supply demands from the
shallow aquifers

Two variations on this model scenario were simulated for both Collier and Leoe

counties. Public water supply demand is a relatively small com of the total
demand in He County, so scenario 1 was not simulated for %Wntp All
blic water wi wals were removed from the shallow aqui in scenario

a. This scenario eliminated any problems in not meeting the resource

criteria due to public water supply withdrawals. In scenario 1b, the increase in publi
water withdrawals between the 1990 permitted demand level 2010
projected 1 level was removed from the shallow aquifers. Scenario 1b isolates
the effect of the increased public water supply demand with respect to meeting the
resource protection criteria. Although both modeling scenarios 1a and 1b remove the
current or future public water supply demand from the shallow aguifers, neither
seenatio specifies nor eimulates an alternative source for these demands. most

obable alternative source for these demands iz the Floridan Aquifer System;
E:wnve:r, simulation of flow in the Floridan cannot be done with the existing models.
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A more detailed analysis must be with shifting the withdrawals of
different user classes (agricultural, urban) to different sources.

Scenario 2 - Evaluate reduction of agricultural water use increased
irrigation efficiency -

: m?W£MMﬁmemmﬁﬁhmﬂuﬂ. the
currently below that efficiency level. In scsnario 2b, muwuou'l efficioncy for
citrus was increased to 85 percent for all users currently below that level. Scenario 2¢
was a combination of scenarios 2a and 2b. All three model scenarios were simulated
by ralclucing irrigation withdrawals for small vegetable and/or citrus crops in the
model runs.

Scenario 3 - Evaluate increased use of reclaimed water

Scenario 3 assumed that all of the available supply of reclaimed water in the LWC
thuinzﬁruwuﬂdhutﬂiudhmthr‘&:ﬁanm The available supply of
mhtmdﬂhrmduﬂmﬂulmufﬂd‘ three minimum flow months for each

ional wastewater treatment plant in Lee County and the modeled portion of

lier County for the year 2010. This scenario was simulated by reducing well
withdrawals and replacing them with reclaimed water,

Nearly all of the projected supply of reclaimed water in the LWC Planning Area is
in Collier and Lee counties. Emuammuimuhhdinthuﬂmdrrﬂam
mode] because the projected reuse in Hendry County is insignificant.

Scenario 4 - Evaluate implementation of proposed «term modifications
of the Big Cypress Basin canal system e e

Simulated modifications to the B canal for scenario 4 included
ﬂmmdmﬁhﬂmwm&u
structures on the Miller and Faka Union canals

maintain higher water levels north of I.75. This scenario to Collier

and was sim wi Collier County model by simulated
levels a The modifications to the canal system
mnludnfnn!.luen:_ back ﬂtﬂ%ﬂﬂlﬂﬂﬂnﬁﬁﬂﬂuﬂuﬂhuﬂlﬂ
l'.'l'l'-hﬂl‘ roug surface water ﬁlllilh" " Mﬂm
mnuthuhfﬁﬁ in the ground water model. This modeling did

] ig
Basin canal system, but rather was an evaluation of ground water levels
tﬂhn?&mmlylndmﬂm:dimmﬂl:ﬁr. n -

Awttuﬂhndmu%ntphnﬂllhdmdnpad thtﬂi[CTmBuinBurd
within the next year. nmmmtﬁmm able to provide
m&ntlﬂuﬂﬂ:lutimuﬂhuhmﬁuuﬂham:uﬂtﬁuﬁm

Scenario 5 - Evaluate combination of Scenarios 1 and 3

This scenario has two variations. Scenario 5a combines scenario 1a, in which all
Flmugpbwithdnwnhmwmthuhﬂw with scenario 3,
in w

8
irrigation withdrawals partially reclaimed water.
Scenario 5b combines mnui: lh,mhjch the i::lr??alﬂ inhguhlic water supply
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u.r‘lthﬂrnw:;aln between 1990 and 2010 were removed from the shallow aguifers, with
scenario 3.

Scenario 6 - Evaluate combination of Scenarios 1, 2¢, and 3

Modeling scenario 6 had two variations: (1) scenario 6a, which combined modeling
scenario la (remove all public water su fmm the shallow aquifers), modelin
scenario 2c (improving the irrigation Bﬁ'i of both emall vegetables and citrus),
and m scenario 3 (increase use :‘ﬁ: d wntar}. and (2) scenario 6b, which
combined modeling scenario 1b (remove future public water supplies from the
shallow nqauﬁ'ara] , modeling scenario 2¢, and modeling scenario 3. Modeling scenarios
la, b, 3 nmlhad urhn.n water nupphal and aimed water, neither of which

are very large in “3 Scenarios la, 1b, and 3 were not simulated for
Hendry County. Ehmllnr!.jr, eling scenarios 6a and 6b were not modeled for

Hendry County.

18



